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The US Census Bureau [1] estimates that approximately 34.7 million
people of at least 65 years of age and 4.25 million people of at least 85 years
of age live in the United States. These figures represent 12.6% and 1.6%,
respectively, of the total population. By the year 2030, the percentages are
anticipated to be 19.9% and 2.4%. This increased longevity, however, does
not necessarily imply good health. Almost 30% of adults aged 65 years and
older rate their health status as fair or poor. More than 30% of people aged
65 to 74 and almost 45% of people aged 75 and above experience some form
of disability [2]. Among adults aged 65 years and older, the most common
chronic conditions are arthritis, hypertension, respiratory illnesses, heart
disease, diabetes, stroke, and cancer [3]. One common characteristic of these
conditions is the importance of pharmacotherapy in their successful
management.

Medication use by older adults

As would be expected from the prevalence of chronic disease in their
population, older adults are heavy consumers of prescription medicines.
According to estimates from the Medicare Current Beneficiary Survey, more
than 70% of Medicare beneficiaries take at least one chronic medication,
and nearly one third take at least three chronic medications. Almost 60% of
community-dwelling elderly take at least three medicines [4]. Not un-
expectedly, those who have more health problems take more drugs.
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Cardiovascular drugs are taken by more than 58% of older adults
and represent the most frequently prescribed drug class. Analgesics are
taken by 28.3%, central nervous system drugs (anticonvulsants, antiemetics,
muscle relaxants) are taken by 13.1%, and psychotherapeutic agents and
respiratory-tract drugs are each taken by 18% of the elderly population [4].

Age-associated physiologic changes affect the way older adults respond
to drugs. Changes in gastric acidity and gastrointestinal motility can slow
drug absorption and delay the onset of action of drugs, such as analgesics.
Increased body fat and decreased body water and serum albumin levels
modify the distribution patterns and alter the duration of action or
pharmacologic activity of several agents, including sedatives and anes-
thetics. The reduced activity of many hepatic enzyme systems and decreased
renal function may increase the risk for drug interactions and slow the
elimination of medications [5].

Several other factors cause changes in drug response. Geriatric patients
often are more susceptible than younger adults to central nervous system
depressants. Reduced parasympathetic nervous system activity increases the
likelihood that anticholinergic adverse effects will occur; the resulting dry
mouth may adversely affect oral health [6]. The decline in the density of
beta-adrenergic receptors can affect the vasodilatory response in the elderly.
Reduced cardiac output and decreased total body water, combined with
changes in baroreflexes, predispose older adults to hypotension and
orthostatic effects of diuretics and antihypertensive agents; this should be
considered when positioning elderly patients in a dental chair [7].

Polymedicine and medication-related problems

The risk that an adverse drug reaction or drug interaction will occur
increases with the number of medications taken. The prevalence of
medication use plus other factors predisposes older adults to medication-
related problems (MRP). In addition to age-associated alterations in
pharmacokinetics and pharmacodynamics, use of unnecessary or inappro-
priate medications and nonadherence to medication regimens contribute to
the development of MRP. Age per se is probably not a factor for
medication-related problems [8].

Polymedicine often is recognized as the use of more than a certain
number of medications (eg, five or more). However, associating poly-
medicine only with the number of drugs taken can be misleading. An elderly
patient who takes four drugs but who has only mild pain from osteoarthritis
that is managed with acetaminophen may be exhibiting polymedicine. In
contrast, a patient taking a total of eight medicines to treat diabetes mellitus,
hypertension, hyperlipidemia, hypothyroidism, and rheumatoid arthritis
may be living independently because of the use of multiple drugs. A more
appropriate definition of polymedicine is the use of unnecessary medi-
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cations, independent of the number of drugs taken. This definition directly
links medication use to specific problems and allows for a better evaluation
of a patient’s drug regimen.

Several factors contribute to the development of polymedicine. The
presence of multiple disease states often leads to the prescribing of several
medications. The risk for adverse drug reactions or interactions increases
with the number of medications, and the adverse reactions may then be
treated with additional medications. A prescriber, unaware of drugs ordered
by other clinicians, may prescribe a medication that duplicates or
antagonizes the effect of a medicine the patient is already taking.

The use of medications that pose a high risk for adverse effects in older
adults contributes to MRP. Potentially inappropriate medications are
prescribed to more than one in five community-dwelling elderly people [9].
These are drugs that should be avoided in older adults because they either
are ineffective, produce a high rate of adverse reactions, or are contra-
indicated in the presence of some diseases common among the elderly
[10,11]. Examples of potentially inappropriate medications with relevance
to dental practice are noted in Table 1. Prescription of potentially in-
appropriate medications to elderly patients has been estimated to occur
during 4.45% to 7.8% of visits to physicians’ offices in the United States
[12,13]. Although there are no specific data on the likelihood of such
practices occurring in dental offices, the figure may be quite similar.

Patients also contribute to MRP. Older adults are the most frequent
consumers of nonprescription remedies and increasingly turn to alternative
medicines to self-treat disease symptoms. Many older adults respond to
advertising or rely on testimonials from friends or relatives to help them
decide which product to purchase. In addition, direct-to-consumer
advertising of prescription medications fuels the demand for products that
are often new, expensive, and not well tested in the geriatric population. It is
thus important that a medication history specifically include nonprescrip-
tion and alternative medications to minimize the risks associated with self-
treatment.

Polymedicine and nonadherence are frequently linked. Col et al [14]
reported that 28% of admissions of older adults to a major medical center
were due to medication-related problems. Adverse drug reactions were
implicated in 60% of those admissions; nonadherence to medication
regimens accounted for the remainder. Difficulty in recalling a medication
regimen, multiple medications, multiple prescribers, female gender, moder-
ate income, and the perception that medications were expensive were
predictors for nonadherence. Fitten et al [15] identified diminished
functional and cognitive capacities and increasing complexity of the
medication regimen as factors predisposing elderly patients to nonadherence
to medication regimens. The necessity of taking multiple daily doses also
reduces adherence to a drug regimen [16].
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The most frequently prescribed medications in the elderly

The most frequently prescribed medications that may have an impact on
dental treatment in older patients include cardiovascular drugs, anti-
inflammatory agents, gastrointestinal agents, psychotropic agents, and
endocrine agents [17]. Table 2 lists the most frequently prescribed
medications in the elderly and the precautions dentists must take when
delivering dental care to this patient population.

Cardiovascular drugs

Cardiovascular disease is the leading cause of death among people
65 years and older in the United States and one of the most common chronic
disorders among elderly Americans [3]. Medications used to treat heart
disease and other cardiovascular disorders include angiotensin-converting
enzyme inhibitors (ACEIs), calcium channel blockers, beta-blockers, and
diuretics and digoxin [18]. Warfarin is commonly used in geriatric patients
with atrial fibrillation [19].

ACEIs are first-line agents for treating hypertension and heart failure in
older patients [20,21]. ACEIs also are considered agents of choice in patients

Table 1

Problematic or potentially inappropriate medications for older adults

Medication Potential problem

Analgesics

Meperidine CNS toxicity with oral dosage forms

NSAIDs High risk of CNS effects (indomethacin); caution

in patients with cardiovascular problems

Pentazocine High risk of CNS adverse effects, ceiling

analgesic effect

Propoxyphene (and combination) Narcotic adverse effects; no better analgesia

than acetaminophen

Psychotropic agents

Benzodiazepines Long-acting agents have prolonged effects;

increased risk for falls and confusion

Phenotiazine antipsychotics Sedation, dry mouth, dizziness, orthostatic

hypotension, pseudoparkinsonism

Tricyclic antidepressants Sedation, dry mouth, dizziness, orthostatic

hypotension

Antihistamines

Sedating agents Chlorpheniramine, diphenhydramine,

hydroxyzine, and promethazine have high

anticholinergic properties.

Antispasmodics

Bowel antispasmodics Dry mouth, reduced gastrointestinal motility,

changes in swallowing

Urinary bladder antispasmodics Dry mouth, changes in swallowing

Abbreviations: CNS, central nervous system; NSAIDs, nonsteroidal anti-inflammatory

drugs.
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with diabetes. The most common side effects of ACEIs are dry cough,
orthostatic hypotension, and dizziness. Angioedema is a rare but severe
adverse effect associated with ACEIs [22].

Calcium channel blockers, such as amlodipine, nifedipine, diltiazem, and
verapamil, also are used frequently for treatment of hypertension and
chronic stable angina in older adults. Amlodipine and other long-acting
dihydropyridine calcium channel blockers are considered the preferred
treatment for the isolated systolic hypertension commonly seen in the elderly
[23]. Common adverse effects of calcium channel blockers are flushing,
peripheral edema, headache, and oral side effects, including dry mouth and
gingival hyperplasia [24].

Diuretics are commonly prescribed to older patients for the control of
hypertension and edema. Thiazides (eg, hydrochlorothiazide) are used
primarily as first-line agents for hypertension, and the loop diuretics (eg,
furosemide) are used to alleviate edema in congestive heart failure (CHF).
Dehydration and electrolyte imbalances are common side effects of diuretics
[18].

Table 2

Most frequently prescribed medications and dental management considerations in the elderly

Drugs Dental management considerations

Cardiovascular drugs

Angiotensin-converting enzyme

inhibitors

Angioedema, orthostatic hypotension,

xerostomia

Calcium channel blockers Orthostatic hypotension, xerostomia,

gingival hyperplasia, drug interactions

(erythromycin derivatives, bupivicaine,

mepivicaine)

Beta blockers Orthostatic hypotension, use of

vasoconstrictors, xerostomia

Diuretics Orthostatic hypotension, xerostomia

Digoxin Orthostatic hypotension, drug interactions,

xerostomia

Warfarin Drug interactions, bleeding

Nonsteroidal anti-inflammatory drugs

Nonspecific agents Platelet inhibition, stomatitis

Cyclo-oxygenase-2 inhibitors Platelet inhibition, stomatitis

Gastrointestinal agents

Histamine-2 receptor antagonists Xerostomia, regurgitation, altered taste,

enamel erosion that can lead to pulpal

disease

Proton pump inhibitors Regurgitation, altered taste, pulpal disease,

enamel erosion that can lead to pulpal

disease

Psychotropic agents

Benzodiazepines Sedation, cognitive impairment, dry mouth

Selective serotonin reuptate inhibitors Dizziness, dry mouth, taste changes



416 WILLIAMS & KIM
Digoxin is used in the management of atrial fibrillation and CHF but is
associated with a narrow therapeutic index and can lead to digitalis toxicity,
especially in elderly patients with compromised renal function. Symptoms of
digoxin toxicity include nausea, confusion, and cardiac arrhythmias [18].

Warfarin is used to prevent stroke and other thromboembolic events
in atrial fibrillation, which affects about 5% of the geriatric population.
Several factors put elderly patients at increased risk for bleeding with
warfarin therapy, including slower metabolic clearance of drugs, multiple
chronic illnesses, and drug interactions [25]. Therefore, laboratory as-
sessment of bleeding risk should be obtained before performing a dental
procedure that will induce bleeding.

Antihypertensive agents, including diuretics, have been associated with
xerostomia [26], which may induce oral pain, taste changes, and increased
risk for oral infections such as gingivitis, oral candidiasis, and multiple
dental caries. A thorough medication review and comprehensive clinical
examination are essential to proper management of drug-induced xero-
stomia in elderly patients who are particularly at risk because of chronic
multiple drug therapy. Along with palliative measures and aggressive caries
prevention methods, effective management of xerostomia may require
a physician consultation for appropriate drug dosing regimen or therapeutic
drug substitution in older individuals. In patients taking ACEIs, complete
extraoral and intraoral examination should be conducted to rule out the
possibility of ACEI-induced angioedema, because several cases of late-onset
ACEI-associated angioedema have been reported [27].

All antihypertensive agents can cause hypotension, and dentists should
take care to avoid imbalance and dizziness that may precipitate falls in older
patients. Dentists should allow patients to sit up slowly from a reclined
position and remain seated for a few minutes before leaving the chair. In
addition, a thorough medical and drug history may help to identify patients
with uncontrolled hypertension and make it possible to avoid cerebrovas-
cular accidents or myocardial infarction in these patients by taking blood
pressure readings at each appointment. Local anesthetics with vaso-
constrictors should be used with caution; repeated injections of epinephrine
over a short period of time can increase blood pressure in these patients.
Several antibiotics commonly prescribed by dentists, including erythromy-
cin and tetracycline, can increase the anticoagulant effect of warfarin and
potentially cause severe bleeding in patients on warfarin therapy [28]. Drug
interactions with warfarin should be thoroughly assessed before one
prescribes new drugs for dental treatment (Table 3).

Nonsteroidal anti-inflammatory drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) comprise a large group
of compounds that provide analgesic, anti-inflammatory, and antipyretic
effects. Older adults frequently are prescribed NSAIDs for osteoarthritis,
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the most common cause of disability in people over 75 years of age and the
most common cause of immobility in older adults [29]. NSAIDs are effective
in the management of pain and inflammation in geriatric patients who
experience inadequate pain relief from acetaminophen. An estimated 50%
of all NSAIDs produced are consumed by older adults seeking relief from
osteoarthritis pain [30]. NSAIDs, however, cause several adverse effects,
including gastrointestinal (GI) bleeding, impaired renal function, and
platelet inhibition. The risk of serious GI complications with NSAIDs
therapy increases with advanced age [31]. Advanced age is also a major risk
factor for NSAID–induced renal toxicity, which often presents as sodium
and water retention and an increased risk for hypertension [32]. When
treating patients who are receiving chronic NSAID therapy, dentists should
be aware of platelet inhibition effects of NSAIDs and take precautions for
bleeding complications in surgical cases. When prescribing analgesics for
pain and inflammation, one should conduct a thorough medication history
to avoid therapeutic duplication of anti-inflammatory agents.

Gastrointestinal agents

Both histamine-2 receptor antagonists (H2 blockers) and proton pump
inhibitors (PPIs) are commonly prescribed in the elderly for management of
heartburn associated with gastroesophageal reflux disease (GERD) and
peptic ulcer disease (PUD). They also are frequently used by older patients
on chronic NSAID therapy to prevent GI toxicities. All currently marketed
H2 blockers (cimetidine, famotidine, nizatidine, ranitidine) are available by
prescription and as reduced-strength over-the-counter (OTC) products;
many older adults self-treat GI symptoms with these agents. All H2 blockers
are eliminated renally, and side effects associated with the accumulation of
H2 blockers may be present in older adults who have renal impairment.
Adverse effects associated with cimetidine accumulation include confusion,
delirium, and hallucinations [33]. Cimetidine also interacts with several
drugs that can lead to toxic effects. Plasma concentrations of theophylline,
warfarin, and quinidine can increase as a result of metabolic inhibition by
cimetidine, causing severe toxicity because of the narrow therapeutic range
of these medications. Although the low doses approved for OTC labeling
are unlikely to cause serious drug interactions, many older patients with

Table 3

Warfarin drug interactions with commonly prescribed medications in dental treatment

Interacting drug Adverse effect

Erythromycin " anticoagulation and " risk for bleeding

Tetracycline " anticoagulation and " risk for bleeding

Metronidazole " anticoagulation and " risk for bleeding

Chloral hydrate " anticoagulation and " risk for bleeding

Barbiturates # anticoagulation and " risk for thromboembolism
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compromised renal function may experience reduced clearance of cimeti-
dine, and chronic drug therapy can lead to drug accumulation and the
potential for adverse events.

Omeprazole is the only PPI available without a prescription. It is
indicated for frequent heartburn and is approved for a 14-day course of
therapy [34]. Esomeprazole, lansoprazole, pantoprazole, rabeprazole, and
higher-dose omeprazole are available by prescription. PPIs are potent acid
reducers with well-documented safety and efficacy for GERD and PUD [35].
In dental patients with chronic H2 blockers or PPI therapy, dentists should
examine the possibility of undercontrolled reflux disorders. These can
present with taste changes and enamel erosion, which, if sufficiently severe,
can lead to pulpal disease. In addition, a semisupine position on the dental
chair should be considered for these patients to avert regurgitation.

Psychotropic agents

Sedatives and anxiolytics are widely used in older patients [4]. The use of
benzodiazepines is estimated to be as high as 40% in adults greater than 65
years of age [36]. Benzodiazepines undergo hepatic degradation before being
cleared from the body, and age-associated changes in pharmacokinetics and
pharmacodynamics predispose geriatric patients to a greater risk for adverse
effects, such as excessive sedation [37], cognitive impairment, and falls [38].

Depression is the most common mental illness among older adults,
occurring in about 15% of the geriatric population [39]. Among several
available and equally efficacious classes of antidepressants, selective
serotonin reuptake inhibitors (SSRIs) are the best tolerated in the elderly
and the most widely prescribed antidepressants in this population [40].
Currently marketed SSRIs are fluoxetine, citalopram, escitalopram,
paroxetine, and sertraline. Common side effects associated with SSRIs are
dizziness, insomnia, and gastric distress. Because these central nervous
system (CNS) agents are well known to cause dizziness and may cause
sedation, precautions should be taken when providing them to elderly dental
patients to minimize the potential for falls and fractures.

Endocrine agents

Over 20% of older individuals are diagnosed with diabetes [41], and
several drugs are used to control blood glucose in these patients.
Sulfonylureas, such as glipizide and glyburide, are often used as first-line
agents for newly diagnosed diabetes and are commonly prescribed in older
diabetics. Hypoglycemia associated with sulfonylureas is a special concern
for older individuals, especially in those with renal impairment, because
these drugs have renal elimination pathways [42]. Other classes of widely
used antidiabetic agents include metformin, thiazolidinediones (pioglita-
zone, rosiglitazone), and meglitinides (nateglinide, repaglinide). For patients
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taking any one of these antidiabetic agents, dentists should pay careful
attention to any symptoms of hyperglycemia (visual blurring, thirst, urinary
frequency) and hypoglycemia (tremor, headache, dizziness) before initiating
dental treatment. Reminding patients to take their medications and eat
before coming to the dental appointment is important in reducing the
occurrence of these events.

Hypothyroidism is another common disorder in the older population and
is effectively managed with levothyroxine. Adverse effects of levothyroxine
include palpitations, tachycardia, and myocardial infarction in severe cases.
Although dental treatment of older patients with hypothyroidism is safe,
these patients may be at small risk for myxedema coma during complicated
and stressful dental treatment: one of the important risk factors for
myxedema coma is advanced age [43]. In addition, potentially dangerous
arrhythmias can occur when vasoconstrictors are administered during
dental procedures to patients taking thyroid hormone replacement [44].

Medications frequently prescribed by dentists

Several factors complicate the prescription of medications to older
patients by dentists. Pharmacokinetic and pharmacodynamic alterations, as
described earlier, are one important consideration. Dosage adjustments may
be needed to avoid drug toxicity. Other factors dentists need to consider
before prescribing medications to elderly patients are multiple disease states,
currently prescribed drugs, the potential for therapeutic duplication, and
potential adverse effects and drug interactions. All medications frequently
prescribed by dentists, including antibiotics, analgesics, anti-inflammatory
agents, and sedatives, should be used with caution in older patients to avoid
adverse effects and unnecessary complications.

Antibiotics

Antibiotic classes commonly used in dentistry include penicillins,
cephalosporins (eg, cephalexin), macrolides (eg, azithromycin), tetracy-
clines, metronidazole, and clindamycin. Most antibiotics can be safely used
in older patients without dosage reduction; dose adjustment is usually not
necessary when a single-dose antibiotic prophylaxis is required before
a dental treatment. Penicillins, cephalosporins, and tetracyclines are
eliminated through the kidney; hence a dose reduction may be required
when a 1- or 2-week course of antibiotic therapy is anticipated in elderly
patients with severe renal impairment [45]. Accumulation of penicillins
and cephalosporins can cause seizures in severe cases, and tetracycline
accumulation can cause liver toxicity. Clindamycin-associated GI problems
such as diarrhea and colitis have a higher incidence in older patients [46].
Older patients should be counseled carefully on symptoms of colitis and
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instructed about proper management of GI complications when clindamy-
cin is prescribed.

The elderly are especially susceptible to several drug interactions with
antibiotics. Antibiotics such as erythromycin, tetracycline, and metronida-
zole, which can increase the anticoagulant effect of warfarin and cause
bleeding, should be avoided when possible. Erythromycin and tetracycline
should be avoided in patients taking digoxin, because these drugs can
increase the digoxin serum level and lead to digitalis toxicity [47]. Other
significant drug interactions of which the dentist should be aware include the
potential for erythromycin to increase the serum concentrations of
felodipine, possibly leading to hypotension and edema, and the potential
of theophylline to cause toxic effects such as tachycardia, arrhythmias, and
seizures [48]. A thorough medication history is required to assess the
potential for adverse drug interactions with commonly prescribed anti-
biotics.

Analgesics

Acetaminophen (APAP) usually is the analgesic of choice in older adults,
owing to its safety profile compared with other available agents [49]. The
recommended maximum daily dose of APAP is 4 g in healthy adults. In
older patients, however, APAP dosage generally should be limited to 2 to 3 g
per day because of reduced hepatic function in older individuals and the
drug’s potential for hepatotoxic effects, especially in patients who drink
more than two alcoholic beverages a day [32]. When recommending APAP
or prescribing an opioid/APAP combination (eg, hydrocodone/APAP
[Vicodin]) for pain in older patients, dentists should be aware that patients
may be taking other OTC medications containing APAP for other
indications (eg, cough and cold preparations) and should ensure that usage
of APAP is limited to 3 g per day.

Tramadol is another nonopioid analgesic that can safely and effectively
be used for mild to moderate orofacial pain. It often is used in patients in
whom NSAIDs are contraindicated. Tramadol is generally considered to
have equal efficacy to codeine and hydrocodone [50]. Although tramadol
has a mechanism of action similar to that of opioids, common side effects
associated with narcotics, such as somnolence and constipation, are reduced
with tramadol. The usual daily maximum dose of tramadol is 400 mg, but in
elderly patients daily maximum dose should be limited to 200 to 300 mg
because of the risk of seizures with drug accumulation, especially in those
with renal and hepatic impairment [50,51].

Opioids are used for the short-term management of moderate to severe
orofacial pain. Codeine is a weak opioid and may not provide adequate
analgesia. The use of propoxyphene should be avoided in the elderly because
of its limited efficacy and the risk for neural and cardiac toxicity [10,50,52].
Meperidine also should be avoided in older adults because of the high
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potential for CNS side effects, especially in elderly patients with
compromised renal function [10,11]. Anxiety, tremor, and seizures can
occur with meperidine accumulation, even with short-term usage. Alterna-
tive agents, such as hydromorphone and morphine, which are without
concerns for accumulation and toxicity in older patients, are preferred.
Especially problematic side effects of opioids for older patients are
constipation and sedation. Constipation is the most common side effect of
narcotics and is especially difficult for older patients who may already be
taking other constipation-causing medications (eg, calcium channel
blocker). Sedative effects during the short-term use of narcotic analgesics
can increase the risk of falls in older patients [50]. Dentists should be aware
of possible opioid-associated constipation in older individuals and offer
preventive measures when prescribing narcotic analgesics in this population.

Anti-inflammatory agents

For orofacial pain that involves inflammation, NSAIDs are recom-
mended for initial management, because APAP and tramadol do not exert
anti-inflammatory effects. The most common side effects associated with
NSAIDs are GI adverse effects, including dyspepsia, erosions, and ulcer-
ations. NSAIDs also cause fluid retention and peripheral edema owing to
their potential for renal toxicity, although these are not as common as GI
side effects. Dentists should use caution when prescribing these agents to
elderly patients with CHF and hypertension. Newly available cyclo-
oxygenase (COX-2) inhibitors, such as celecoxib, may be preferred in older
patients because of the reduced risk for severe GI adverse events; however,
the risk of renal toxicity is equivalent to that of conventional NSAIDs [32].
The need for NSAID use should be thoroughly assessed before prescribing
these anti-inflammatory agents to older adults taking warfarin, because of
the increased risk of bleeding. Patients taking NSAIDs and anticoagulant
medications have a 12-fold greater risk of GI bleeding [53]. In these patients,
APAP or tramadol is preferred [54]. A history of PUD or other erosive or
ulcerative conditions also requires careful attention before NSAIDs are
prescribed in older patients. GI prophylactic agents such as H2 blockers or
PPIs may be indicated in these patients if NSAID therapy is required; the
lowest effective dose should be prescribed. Table 4 lists considerations for
dentists when prescribing NSAIDs to older patients.

Sedatives

Sedatives commonly used in dental practice include benzodiazepines,
barbiturates, and chloral hydrate. Diazepam has a long half-life in the
elderly: 80 hours as compared with 20 hours in young adults [55]. This
prolonged half-life is due to increased volume of distribution of the drug and
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causes a greater degree of CNS depression in older patients, increasing the
risk for falls and fractures [56]. Other long-acting benzodiazepines that
should be avoided in the elderly include flurazepam, chlordiazepoxide, and
clonazepam [10]. Lorazepam, oxazepam, and temazepam are less lipid
soluble and have a different metabolic fate from diazepam, leading to less
accumulation; hence these are recommended for elderly patients. These
benzodiazepines are also devoid of drug interactions that can increase the
serum drug concentration and the risk for CNS and respiratory depression.

Barbiturates are not recommended in older patients, again because of
their prolonged half-life in this population and their potential to cause more
side effects than other sedatives [10]. Common side effects of barbiturates in
elderly patients include drowsiness, lethargy, and severe CNS depression,
which can lead to falls and fractures. Barbiturates are potent inducers of
hepatic enzymes involved in metabolism of other drugs, and drug
interactions with barbiturates can result in inappropriately low levels of
other medications. Warfarin metabolism is significantly increased with
concurrent barbiturate therapy, for example, an effect that can decrease the
anticoagulant effect of warfarin and lead to increased risk for thromboem-
bolic events.

Choral hydrate is considered a second- or third-line sedative agent in the
elderly and should be used only for short periods. Chloral hydrate has
a prolonged half-life and a potential for severe CNS depression, especially in
patients with renal dysfunction; its use in moderate to severe renal impair-
ment is not recommended [57]. Chloral hydrate is also not recommended for
elderly patients with chronic obstructive pulmonary disease, severe cardiac
conditions, or GI disease.

Local anesthetics

Common local anesthetics used in dentistry are amides—lidocaine,
mepivacaine, prilocaine, articaine, and bupivacine. In general, local
anesthetics can be safely used in geriatric patients when an appropriate
dose is administered. Because of chronic health problems and age-related
reduced hepatic function, blood concentrations of local anesthetics may be
higher in elderly patients when the dose is calculated based on what is

Table 4

Dental considerations when prescribing NSAIDs in the elderly

Clinical issue Dental considerations

Adverse drug interactions NSAIDs can decrease the effects of antihypertensive drugs.

" Risk for bleeding with concurrent warfarin therapy

Digoxin toxicity may occur with concurrent use.

Concurrent illnesses Caution in patients with CHF

Caution in patients with hypertension

Caution in patients with PUD, GERD
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acceptable for the average adult. Although adverse drug reactions due to
local anesthetics are unlikely after single-dose anesthetic therapy, dentists
should proceed with caution, especially when administering combined local
anesthetics (eg, lidocaine combined with bupivacine) to older patients [58].
Local anesthetic toxicity presenting as CNS excitation, convulsions, and
respiratory depression has been reported with combination therapy
exceeding recommended dosing guidelines [59]. Special care is required in
older patients with hepatic disease, because the amides undergo hepatic
metabolism. An increased half-life of lidocaine has been demonstrated in
individuals aged 65 years or more compared with younger adults [60]. In
addition, the inhibition of lidocaine metabolism by potent enzyme
inhibitors, such as cimetidine, leads to a prolonged elevation of lidocaine
blood concentration in geriatric patients, especially when high doses of
lidocaine are used or repeated injections are required for prolonged dental
procedures [58]. When using a local anesthetic combined with a vasocon-
strictor in older patients, the physician should thoroughly review medical
and drug histories to prevent possible adverse events. Epinephrine should be
used with caution in hyperthyroid patients, because hypertensive crisis and
cardiac arrhythmias are possible; likewise, care should be taken with
diabetic patients because of their increased risk for hyperglycemia.
Propranolol, a nonselective beta blocker, can lead to serious cardiovascular
events when combined with a vasoconstrictor, and heart rate and blood
pressure should be monitored in patients taking this drug [61]. No such
adverse reactions have been associated with the more commonly used beta
blockers metoprolol and atenolol.

Avoiding medication-related problems

Avoiding medication mishaps in elderly patients requires effort in several
areas. The first steps are identifying and avoiding the use of medications that
present a high risk for adverse reactions and identifying patients who are
more likely to experience therapeutic misadventures. The Beers list [10]
provides a good overview of medications that should be avoided in older
adults. Many of the agents that compose the list are older agents that are not
well tolerated, present a high risk for toxicity, and are equivalent or inferior
to newer pharmacologic agents. They include long-acting benzodiazepines,
meperidine, propoxyphene, and pentazocine. Caution is warranted when
reviewing any list of potentially inappropriate medications; drugs not
appearing on the list may, in fact, be highly dangerous when used in some
individuals.

Certain populations of elderly patients are at greater risk than others for
developing MRPs. Nursing facility residents take large numbers of
medications, including psychotropic and cardiovascular medications that
predispose them to cognitive impairment, falls, and other functional deficits
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[62]. A similar pattern exists among older adults living in residential facilities
for the elderly [63].

In any environment, patients with multiple diseases are at high risk for
MRPs, because of the frequent use of many medications and the likelihood
that several practitioners are prescribing them without full knowledge of the
patient’s concurrent medication use. The risk for medication mishaps can be
minimized by incorporating some simple strategies into the office visit
routine for geriatric patients:

� Obtain a medication history for older patients. This should include
prescription and nonprescription drugs, herbal medications, and dietary
supplements. The list should be updated at every visit or at least
annually.

� Review the history for medications that may potentially duplicate or
antagonize medications prescribed in the dental office. Analgesic agents
the patient is taking may be sufficient to treat pain that occurs after
a procedure. NSAIDs should be avoided in patients taking warfarin or
other agents that affect coagulation. A sedative prescribed by the
primary physician may substitute for a preprocedural anxiolytic or
sedative.

� Review the medication list for medications that have a negative effect on
oral health. Many different medications have anticholinergic activity
that may cause dry mouth or affect swallowing. A combination of
several of these can lead to significant adverse effects.

� Use the primary care physician to coordinate care. Because the primary
physician will probably see the patient most frequently, he or she should
be notified if any significant addition is made to a medication regimen.

� Encourage the use of a single pharmacy. Pharmacists maintain patient
medication profiles, so the use of a single pharmacy ensures that one
location will have a record of all medications being taken by an older
patient. When the pharmacist identifies a potential adverse reaction or
drug interaction, he or she can contact the appropriate prescribers. The
pharmacist can also evaluate and recommend nonprescription products
for oral hygiene or therapy or refer the patient back to the dentist, when
appropriate.

The care of many older adults is medically complex. Collaboration and
communication between the dentist, patient, and other health care providers
are essential to maximizing drug therapy outcomes and avoiding medication
misadventures.

References

[1] Day JC. Population projects of the United States by age, sex, race, and Hispanic origin:

1995 to 2000. Washington, DC: U.S. Bureau of the Census, Current Population Reports,

P25-1130, U.S. Government Printing Office; 1996.



425MEDICATIONS FOR ELDERLY PATIENTS
[2] Blackwell DL, Tonthat L. Summary health statistics for the US population: National

Health Interview Survey, 1999. National Center for Health Statistics. Vital Health Stat 10

2003;211:12–7.

[3] Adams PF, Hendershot GE, Marano MA. Current estimates from the National Health

Interview Survey. 1996. National Center for Health Statistics. Vital Health Stat 10 1999;

200:81–2.

[4] Moxey ED, O’Connor JP, Novielli KD, et al. Prescription drug use in the elderly:

a descriptive analysis. Health Care Financ Rev 2003;24(2):127–41.

[5] Yuen GJ. Altered pharmacokinetics in the elderly. Clin Geriatr Med 1990;6(2):257–68.

[6] Vargas CM, Kramarow EA, Yellowitz JA. The oral health of older Americans. Aging

Trends, No. 3. Hyattsville (MD): National Center for Health Statistics; 2001.

[7] Feely J, Coakley D. Altered pharmacodynamics in the elderly. Clin Geriatr Med 1990;6(2):

269–84.

[8] Gurwitz JH, Avorn J. The ambiguous relation between aging and adverse drug reactions.

Ann Intern Med 1991;114(11):956–66.

[9] Zhan C, Sangl J, Bierman AS, et al. Potentially inappropriate medication use in the

community-dwelling elderly. JAMA 2001;286(22):2823–9.

[10] Beers MH. Explicit criteria for determining potentially inappropriate medication use by the

elderly. Arch Intern Med 1997;157(14):1531–6.

[11] Fick DM, Cooper JW, Wade WE, et al. Updating the Beers criteria for potentially

inappropriate medication use in older adults. Arch Intern Med 2003;163(22):2716–24.

[12] Aparasu RR, Sitzman SJ. Inappropriate prescribing for elderly outpatients. Am J Health

Syst Pharm 1999;56(5):433–9.

[13] Goulding MR. Inappropriate medication prescribing for elderly ambulatory care patients.

Arch Intern Med 2004;164(3):305–12.

[14] Col N, Fanale JE, Kronholm P. The role of medication noncompliance and adverse drug

reactions in hospitalization of the elderly. Arch Intern Med 1990;150(4):841–5.

[15] Fitten LJ, Coleman L, Siembieda DW, et al. Assessment of capacity to comply with

medication regimens in older adults. J Amer Geriatr Soc 1995;43(4):361–7.

[16] Eisen SA, Miller DK,Woodward RS, et al. The effect of prescribed daily dose frequency on

patient medication compliance. Arch Intern Med 1990;150(9):1881–4.

[17] Paunovich ED, Sadowsky JM, Carter P. The most frequently prescribed medications

in the elderly and their impact on dental treatment. Dent Clin North Am 1997;41(4):

699–726.

[18] Williams BR, Kim J. Cardiovascular drug therapy in the elderly: theoretical and practical

considerations. Drugs Aging 2003;20(6):445–63.

[19] FeinbergWM, Blackshear JL, Laupacis A, et al. Prevalence, age distribution, and gender of

patients with atrial fibrillation: analysis and implications. Arch Intern Med 1995;155(5):

469–73.

[20] Israili ZH, Hall WD. ACE inhibitors: differential use in elderly patients with hypertension.

Drugs Aging 1995;7(5):355–71.

[21] Anonymous.Heart failure: evaluation and treatment of patients with left ventricular systolic

dysfunction. Agency for Health Care Policy and Research (AHCPR). J Am Geriatr Soc

1998;46(4):525–9.

[22] Candelria LN, Hutula CS. Angioedema associated with angiotensin-converting enzyme

inhibitors. J Oral Maxillofac Surg 1991;49(11):1237–9.

[23] Chobanian AV, Bakris GL, Black HR, et al. Joint National Committee on Prevention,

Detection, Evaluation, and Treatment of High Blood Pressure. National Heart, Lung, and

Blood Institute. National High Blood Pressure Education Program Coordinating

Committee. Seventh report of the Joint National Committee on Prevention, Detection,

Evaluation, and Treatment of High Blood Pressure. Hypertens 2003;42(6):1206–52.

[24] Hassell TM, Hefti AF. Drug induced gingival overgrowth: old problem, new problem. Crit

Rev Oral Biol Oral Med 1991;2(1):103–37.



426 WILLIAMS & KIM
[25] Gurwitz JH, Avorn J, Ross-Degnan D, et al. Aging and the anticoagulant response. Ann

Intern Med 1992;116(11):901–4.

[26] Madinier I, Jehl-Pietri C, Monteil RA. Drug-induced xerostomia. Ann Med Interne (Paris)

1997;148(5):398–405.

[27] Guo X, Dick L. Late onset angiotensin-converting enzyme induced angioedema: case report

and review of the literature. J Okla State Med Assoc 1999;92(2):71–3.

[28] Hersh EV. Adverse drug interactions in dental practice: interactions involving antibiotics.

Part II of a series. J Am Dent Assoc 1999;130(2):236–51.

[29] Felson DT. An update on the pathogenesis and epidemiology of osteoarthritis. Radiol Clin

North Am 2004;42(1):1–9.

[30] Fries JF,Miller SR, Spitz PW, et al. Toward an epidemiology of gastropathy associated with

nonsteroidal anti-inflammatory drug use. Gastroenterology 1989;96(2 Pt 2 Suppl):647–55.

[31] Hernandez-Diaz S, Rodriguez LA. Association between nonsteroidal anti-inflammatory

drugs and upper gastrointestinal tract bleeding/perforation: an overview of epidemiologic

studies published in the 1990s. Arch Intern Med 2000;160(14):2093–9.

[32] Gloth FM. Pain management in older adults: prevention and treatment. J Am Geriatr Soc

2001;49(2):188–99.

[33] Feldman M, Burton ME. Histamine2–receptor antagonists. Standard therapy for acid-

peptic diseases. N Engl J Med 1990;323(25):1749–55.

[34] Anonymous. Over-the-counter omeprazole (Prilosec OTC). Med Lett Drugs Ther 2003;

45(1162):61–2.

[35] Vergara M, Vallve M, Gisbert JP, et al. Meta-analysis: comparative efficacy of different

proton-pump inhibitors in triple therapy for Helicobacter pylori eradication. Aliment

Pharmacol Ther 2003;18(6):647–54.

[36] Reynolds CF III, Kupfer DJ, Hoch CC, et al. Sleeping pills for the elderly: are they ever

justified? J Clin Psychiatry 1985;46(2 Pt 2):9–12.

[37] Wang PS, Bohn RL, Glynn RJ, et al. Hazardous benzodiazepine regimens in the elderly:

effects of half-life, dosage, and duration of risk of hip fracture. Am J Psychiatry 2001;158(6):

892–8.

[38] Greenblatt DJ, Harmatz JS, Shader RI. Clinical pharmacokinetics of anxiolytics and

hypnotics in the elderly (Part 1). Clin Pharmacokinet 1991;21(3):165–77.

[39] Jeste DV, Alexopoulos GS, Bartels SJ, et al. Consensus statement on the upcoming crisis in

geriatric mental health: research agenda for the next 2 decades. Arch Gen Psychiatry 1999;

56(9):848–53.

[40] Montgomery SA. Late-life depression: rationalizing pharmacological treatment options.

Gerontology 2002;48(6):392–400.

[41] Harris MI, Hadden WC, Knowler WC, et al. Prevalence of diabetes and impaired glucose

tolerance and plasma glucose levels in US population aged 20–74 yr. Diabetes 1987;36(4):

523–34.

[42] Brodows RG. Benefits and risks with glyburide and glipizide in elderly NIDDM patients.

Diabetes Care 1992;15(1):75–80.

[43] Olsen CG. Myxedema coma in the elderly. J Am Board Fam Pract 1995;8(5):376–83.

[44] Naftalin LW, Yagiela JA. Vasoconstrictors: indications and precautions. Dent Clin North

Am 2002;46(4):733–46.

[45] Gleckman RA, Czachor JS. Reviewing the safe use of antibiotics in the elderly. Geriatrics

1989;44(7):33–6.

[46] Neu HC, Prince A, Neu CO, et al. Incidence of diarrhea and colitis associated with

clindamycin therapy. J Infect Dis 1977;135(Suppl):S120–5.

[47] Maxwell DL, Gilmour-White SK, Hall MR. Digoxin toxicity due to interaction of digoxin

with erythromycin. BMJ 1989;298(6673):572.

[48] Gurevitz SL. Erythromycin: drug interactions. J Dent Hyg 1997;71(4):159–61.

[49] Tomaselli CE. Pharmacotherapy in the geriatric population. Spec Care Dentist 1992;12(3):

107–11.



427MEDICATIONS FOR ELDERLY PATIENTS
[50] AGS Panel on Persistent Pain in Older Adults. Management of persistent pain in older

adults. J Am Geriatr Soc 2002;50(Suppl):S205–24.

[51] Nightingale SL. From the Food and Drug Administration. JAMA 1996;275(16):1224.

[52] DavisMP, SrivastavaM.Demographics, assessment andmanagement of pain in the elderly.

Drugs Aging 2003;20(1):23–57.

[53] Piper JM, RayWA, Daugherty JR, et al. Corticosteroid use and peptic ulcer disease: role of

nonsteroidal anti-inflammatory drugs. Ann Intern Med 1991;114(9):735–40.

[54] Phero JC, Becker D. Rational use of analgesic combinations. Dent Clin North Am 2002;

46(4):691–705.

[55] Greenblatt D, Allen M, Harmatz V. Diazepam disposition determinants. Clin Pharmacol

Ther 1980;27(3):301–12.

[56] ClosserMH. Benzodiazepines and the elderly: a review of potential problems. J Subst Abuse

Treat 1991;8(1–2):35–41.

[57] BennettWM,AronoffGR, Golper TA, et al. Drug prescribing in renal failure. Philadelphia:

American College of Physicians; 1987.

[58] Moore PA. Adverse drug interactions in dental practice: interactions associated with local

anesthetics, sedatives, and anxiolytics. Part IV of a series. J Am Dent Assoc 1999;130(4):

541–54.

[59] Moore PA. Preventing local anesthesia toxicity. J Am Dent Assoc 1992;123(9):60–4.

[60] Nation RL, Triggs EJ, SeligM. Lignocaine kinetics in cardiac patients and aged subjects. Br

J Clin Pharmacol 1977;4(4):439–48.

[61] Yagiela JA. Adverse drug reactions in dental practice: interactions associated with

vasoconstrictors. Part V of a series. J Am Dent Assoc 1999;130(5):701–9.

[62] Williams BR, Thompson JF, Brummel-Smith KV. Improving medication use in the nursing

home. In: Rubenstein LZ, Wieland D, editors. Improving care in the nursing home:

comprehensive reviews of clinical research. Newbury Park (CA): Sage Publications; 1993.

p. 33–64.

[63] Williams BR, Nichol MB, Lowe B, et al. Medication use in residential care facilities for the

elderly. Ann Pharmacother 1999;33(2):149–55.


	Medication use and prescribing considerations for elderly patients
	Medication use by older adults
	Polymedicine and medication-related problems
	The most frequently prescribed medications in the elderly
	Cardiovascular drugs
	Nonsteroidal anti-inflammatory drugs
	Gastrointestinal agents
	Psychotropic agents
	Endocrine agents

	Medications frequently prescribed by dentists
	Antibiotics
	Analgesics
	Anti-inflammatory agents
	Sedatives
	Local anesthetics

	Avoiding medication-related problems
	References


